N ewborn screening has been available in the United States since the 1970s as a method to identify infants with serious conditions in which early intervention could reduce morbidity and mortality. 1 In the case of hemoglobinopathies, early detection and prophylactic penicillin reduce the risk of pneumococcal sepsis. 2 Universal screening for hemoglobinopathies was recommended in 1987 by the National Institute of Health consensus statement but was not enacted in all 50 states until 2005. Although testing for hemoglobinopathies is now universal and mandatory, the notification and follow-up of abnormal results vary from state to state. 1 In the course of screening for hemoglobinopathy disease, individuals with an abnormal hemoglobin trait are also identified. It has been proposed that these families should be offered genetic counseling to develop a better understanding of abnormal hemoglobin traits, assess recurrence risks, and receive family testing. 3, 4 Despite this consensus, the percentage of families actually pursuing follow-up is low. This may be due to a low level of interest or understanding of sickle cell in the community. 5 It may also be a result of the lack of aggressive hemoglobinopathy follow-up programs for newborn screening (NBS). 1 As hemoglobinopathy traits do not have deleterious effects on the individual, the benefits of notification and genetic counseling must be weighed against any potential risk. Previous work investigating the effect of carrier status notification in cystic fibrosis has suggested that reporting carrier status may cause undue anxiety in the absence of proper counseling. 6 -8 Many programs have relied on the primary care provider to discuss the newborn screen results. This has led to criticism from some families regarding the quality of information related to them through the primary care provider. 9 Previous work has suggested that when the parents receive the results from a specialized healthcare professional, such as a genetic counselor, the information is better received. 10 We hypothesized that genetic counseling and appropriate follow-up would lead to effective delivery of the newborn screen result of an abnormal hemoglobin trait without increasing anxiety. The aim of this study was to elicit the impact of genetic counseling on the personal lives of families in which an abnormal hemoglobin trait had been identified on NBS.
MATERIALS AND METHODS
The Children's Hospital of Pittsburgh (CHP) of University of Pittsburgh Medical Center Hemoglobinopathy Program is contracted by the Department of Health, Commonwealth of Pennsylvania for follow-up of newborns identified with sickle cell or other hemoglobinopathy traits in Western Pennsylvania. From July 1997, families with a newborn with a hemoglobinopathy trait were notified by letter. Beginning in April 2003, an intensive follow-up protocol for abnormal hemoglobinopathy trait, including letters, telephone calls, educational videos, genetic counseling by telephone, or in person was implemented as described previously.
Families who elected to receive face-to-face consultation were scheduled for a clinic appointment beginning in June 2003, with a hematologist and board-certified genetic counselor. Outreach clinics were conducted in neighborhood locations and community centers to encourage patient uptake of offered services. The consultation included a physical examination, information regarding the specific trait identified, education regarding red blood cells, hemoglobin, inheritance patterns, recurrence risks for the parents and the child, and testing options. Confirmatory complete blood count, hemoglobin electrophoresis, and DNA studies were offered for the child, and testing was available for any and all interested family members.
After the consultation with the certified genetic counselor, the physician asked all parents whether they understood the information or had additional questions. Parents were also asked whether they felt "less anxious" after coming to the session or "more anxious." The physician then asked a series of questions to confirm that correct understanding of the information had been achieved. This was performed as part of the standard care given to all clinic patients and families. All parents were then asked to participate in a follow-up telephone survey to determine the effect of the NBS and subsequent follow-up process on their lives. Informed consent was obtained according to the Institutional Review Board of the University of Pittsburgh. For all families consented, a follow-up telephone call was placed 2-3 months after the initial consultation. Individuals who were unable to be reached through telephone contact were sent a copy of the telephone survey with a return envelope. Families were considered to be lost to follow-up when telephone numbers were disconnected and mailing addresses were obsolete.
There were three different surveys used, depending on the specific hemoglobinopathy trait identified on the newborn screen (Appendix, Supplemental Digital Content 1, http://links.lww.com/GIM/A166). Surveys were administered by a clinic team member not directly involved in the patient's clinic visit. Survey results were scored by a single individual to ensure consistency. All results were entered into an electronic database.
RESULTS
From June 2003 to December 2009, 300 families with a child having an abnormal hemoglobin trait were seen in clinic. Parents unanimously indicated that their questions had been answered, and 100% indicated that they were relieved after the counseling session.
There were 209 parents who consented to be contacted by telephone for a follow-up survey. To date, 114 surveys have been completed with a contact rate of 54.5%.
Of the 114 responders, 42% (n ϭ 48) had a child identified with S or C trait, 30% (n ϭ 34) with a variant hemoglobin, 24% (n ϭ 27) with alpha-thalassemia trait, and 4% (n ϭ 5) had a child identified with both S trait and alpha-thalassemia trait. Mothers responded to the survey in 97% of cases, whereas in only 3% of cases it was the father.
Eighty-five percent (n ϭ 97) indicated awareness that NBS had been performed on their child after delivery. However, only 55% indicated that they were told "what was being tested for or why the test was being done." Specifically, in families in which the S or C trait had been identified, only 77% knew that the newborn screen had been performed and 52% indicated an understanding of the test.
Questions designed to assess family member's motivation for attending a clinic appointment revealed that the majority (52%) came to obtain more information. Other reasons included primary care physician recommendation (22%), peace of mind (13%), and confirmatory testing (13%). Initial letter of notification of trait status from the CHP program was most effective in influencing the parent's decision to come to clinic (47%). Thirty-four percent decided after a discussion with their pediatrician, whereas 19% scheduled an appointment after the CHP staff talked with them on the telephone as part of the intensive case management protocol.
Almost all (n ϭ 113) parents agreed that the genetic counselor was able to answer all of their questions, whereas 82% of family members reported feeling less anxious after the consultation. When the child had S or C trait, we asked those parents whether they had discussed about sickle cell disease with their partner before or during pregnancy. Only 21% reported discussing this; however, 81% indicated that they discussed about sickle cell disease with their partner after the clinic appointment.
When asked about feelings regarding their child's diagnosis, 19% indicated that they felt "guilty/upset" that their child had an abnormal hemoglobin trait. This response was highest in those parents with a child having S or C trait (25%) and absent in those with both S trait and alpha-thalassemia trait (0%). Only 4% of all surveyed individuals believed that their partner blamed them for their child's results.
Ninety-one percent (n ϭ 104) of parents assessed indicated that they planned to tell their child about the newborn screen results. Ninety-four percent (n ϭ 107) indicated that they would tell others about genetic counseling and genetic testing.
DISCUSSION
Since its inception in the 1970s, the newborn screen has offered many children and families the opportunity to treat conditions before the onset of serious and often irreversible consequences. Proponents of universal, mandatory screening argue that the health and very life of some children could be at risk if screening was delayed due to parental withholding of consent. 2, 11 However, there is some concern that performing tests without proper preparation for parents especially for the possibility of receiving abnormal results could lead to unexpected stress and anxiety. 4, 12, 13 In the case of universal screening for hemoglobinopathies, parents who are unaware of their trait status could be surprised by a child with disease. Similarly, when a child is identified as having an abnormal hemoglobin trait, the parents receiving this information may not be adequately prepared. Our data indicate that the majority of parents in our clinic had only a vague understanding of the newborn screen and what tests were being performed. Some did not even realize that any testing had been done. This suggests a need for greater disclosure to parents before and after the NBS process as has been proposed previously. 14 -16 In examining the motivation of parents who seek genetic counseling, we were intrigued to note that more than one third of the patients came for genetic counseling at the urging of their pediatrician. This underscores the need for ongoing education and support for the primary care provider who is a valuable part of the overall NBS process. Such a collaboration between primary care providers and specialty services has been shown previously to increase patient utilization of services in other areas of medicine. 17, 18 These data also confirm our previous report on the value of an intensive case management program for engaging these families to increase uptake of valuable follow-up services. 19 Recent studies indicate that there is a general lack of awareness of the prevalence and relevance of sickle cell trait and disease in the African American community. 20, 21 Open communication regarding hemoglobinopathy trait status not only leads to increased awareness of the general information but also promotes an attitude of personal responsibility and ownership of the information. 4 When incorporated into the NBS, follow-up genetic counseling can impact a family's willingness to discuss sickle cell disease in general. Raising awareness is important, because until the community understands and embraces the issue and demands proper treatment, medical management is not fully accessed. 22, 23 Even when a community understands and accepts an issue as important, there can be additional barriers to accessing quality care, including a group's historical relationship with the medical community. In regards to sickle cell, many individuals were personally affected by the wide-scale community screening and haphazard interpretation and communication of results that followed. Discrimination occurred because of inadequate understanding and miscommunication of what it means to have a hemoglobin trait versus a hemoglobin disease. 24, 25 African Americans have also been shown to have greater distrust of the medical community in general. 26, 27 This general mistrust has been linked to some degree with the health disparities that exist between the races in the United States. 28 Our study demonstrated that although previously there had been limited discussion about sickle cell trait within families, after genetic counseling there was an openness to discuss this with partners. Parents also reported an intent to disclose this information to their children, similar to that reported by others. 29 Similar findings have also been reported after genetic counseling was performed after identification of carrier status for cystic fibrosis on the newborn screen. 6, 30 A major finding of our study was that genetic counseling after detection of an abnormal newborn screen is a positive experience for families. Parents who described feeling guilty or upset on learning of trait in their baby may have felt these emotions from the information, rather than the genetic counseling. That counseling was beneficial to the families is evident from the fact that, despite concerns that receiving abnormal trait information could in itself cause anxiety, our population overwhelmingly reported a relief of anxiety after their consultation. All indicated that their questions were addressed and answered to their satisfaction. As further proof of their positive experience, the majority of surveyed individuals indicated that they would recommend genetic counseling and testing to others. It is our recommendation that all families receiving a diagnosis of a hemoglobin trait in a newborn should receive genetic counseling as part of the follow-up process. Notification of newborn screen results in the correct context relieves anxiety, informs, and supports families.
It should be noted that a limitation of this study is the possibility of ascertainment bias. Although all parents attending a follow-up consultation with the hematologist and genetic counselor were offered the opportunity to participate in the follow-up telephone survey, 91 decided not to participate. Information regarding their decision not to participate was not elicited. In future studies, we plan to further explore this issue. However, immediately after the genetic counseling portion of the session, the physician elicited a response from all parents in which 100% indicated relief of anxiety. This suggests that relief of anxiety after trait notification in the context of genetic counseling may be generally applicable.
Also, demographic information, such as education level and family income, was not included in the follow-up study or routinely collected as part of the clinic appointment. These variables could influence not only a family's willingness to participate in research but also their perception of the NBS process and interaction with the medical community. It would be interesting to correlate these variable with responses in future studies.
